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External or Surface Broaching. The principle underlying external
broaching is the same as in internal broaching; the broach A, Fig. 256,
is dragged past the work B which is firmly clamped on the work table C
Clearly the cut is quite unbalanced and the broach must consequently
be adequately supported against the force of the cut which tends to move
it away from the work; it is therefore carried in a holder
which is provided with long bearing surfaces where it
slides in the frame of the machine. The work-holding
fixture and work table must also be rigid enough to
withstand the reaction of the cutting force without appreci-
able spring. The teeth of external broaches are some-
times perpendicular, but are sometimes inclined at a smaller
angle than 90 degrees, to the length of the broach. External
broaches of complicated cross-section are frequently built
up of several sections since this greatly simplifies their
manufacture. External broaches are also commonly divi-
ded into sections lengthwise, partly because this also
simplifies the manufacture and partly because it obviates
the scrapping of the whole broach if a tooth is damaged
or if some teeth have to be re-ground more frequently
than others.

The machines used for external broaching vary con-
siderably in design, those intended for general purposes on
a range of jobs are usually vertical. Many machines
designed for a particular job, such as the top. surfaces of a V cylinder
block, are horizontal however, and in these special machines it is some-
times the broach that moves and sometimes the work table and work.
In one machine the work is placed in fixtures carried by an endless chain
and is thereby dragged between a fixed abutment and the fixed broach.

The principal reasons for the greater accuracy and better surface finish
of work that is broached as compared with work that is finished by other
processes are first, that the broach teeth that take the finishing cut never
take any roughing cuts and, secondly, that there is only one moving part
in the broaching machine which directly affects the accuracy of the work,
namely, the slide that carries the broach. The facility with which
accuracy and finish are maintained over long periods, and the low cost
per piece when large quantities are dealt with has already caused external
broaching to displace milling on many jobs despite the comparatively
recent development of the process.
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